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personal Journal Copies Are in 
Jeopardy 


Will Individuals be able to continue to purchase AGU 
journals? Is It possible that practices at your Institution are 
endangering your own subscription to AGU journals? 

As a member of AGU you have the privilege of subscribe 
hg to Journals for your own personal use at extremely low 
rates. When you accept journals at the member rates, you 
are agreeing that these issues will not be used in libraries 
or reading rooms for at least 2 years from the date of publi- 
cation. This policy Is clearly stated when you place or re- 
new your journal subscriptions. The financial stability of 
AGU and its publications program depends on each mem- 
bar's honoring this understanding. 

AGU Journals are financially supported by page charges 
and library subscriptions. Library subscriptions must be 
priced to make up the difference between expenses and 
page charge revenues because member journals are 
priced at little more than the cost of paper, presswork, and 
postage for an Incremental copy. AGU must derive enough 
revenue from circulation to keep dependence on page 
charges at a reasonable level. Library use of Journals at 
member rates could lead to total dependence on page 
charges. Total dependence on page charges would require 
i significant Increase in the page charge rate and would 
mean that AGU could publish only papers that were paid 
for. Ilie only alternative Is increased member subscription 
rates, which would result in a sharp drop In distribution and, 
therefore, a decrease in access. It Is essential both to the 
scientific Integrity of AGU journals and to their financial 
health that libraries subscribe at the Institutional subscrip- 
tion rale rather than use members' copies. 

Institutional subscriptions to AGU journals may appear to 
be expensive, but they are not. Compare the subscription 
tale per page for JGR with that for any journal published by 
Elsevier, Springer, or Reldel. In 1982 your library will prob- 
ably receive over 10,000 pages of JGR, each page of 
which contains between 2 and 3 times the material on the 
average page of a typical commercial publication. On a per 
word basis, the subscription rate to JGR is as little as one- 
tenlhlhat of many commercial pubications. And yet citation 
statistics testify that AGU publications are very high among 
the leaders In science. 

Your assistance Is imperative if AGU Is to continue to 


News 


Status of the Qrtinelsen Constant 

As a special workshop at the recent moating ol the Inter- 
national Association of Seismology and Physics of the 
Earth's Interior (IASPEI) In London, Onlario, geophysicist 
H. H. Schloessln organized a sequence of discussions on 
'gamma,' the thermodynamic parameter first derived in 
1926 by E. GrOneisen. The Griineisen parameter Is known 
to all geophysicists as the less than perfect constant that 
relates volume and thermal energy properties of a sub- 
stance in geophysical systems at high pressure, ranging 
from shock-wave environments to that along the tempera- 
ture gradient of the earth's lower mantle and core. Deriva- 
tions and applications of Grunelsen's gamma lean heavily 
on the fundamentals of quantum and statistical physical 
theory. The necessary simplicity of the-atomlc systems for 
which the scope of the theory applies, and the incredible 
complexity of Its very theoretical basis, have severely limit- 
ed gamma's practicality for most substances. Furthermore, 
the geophysical literature Is always abreast of Ihe latest 
cases where a given application of gamma has again failed. 

Why, then, does a concept of such apparent tenuity per- 
sist? The answer could be made apparent only alter con- 
siderable esoteric discussion by gamma experts at the IA- 
SPEI workshop. New reasons to think gamma Is less than 
constant at high temperature and pressure were provided, 
as usual. Also, as usual, it was clear that gamma survives 
again in geophysics, status quo. 

Thermodynamically, the Griineisen parameter is a first- 
law relationship. Statistically, it the Debye theory assump- 
tion that each of the vibrational frequencies of the normal 
modes of crystals vary In proportion to the inverse gamma 
(y) power of the volume, then y ^ (din i>' n,u id In V) 
where v”' a * Is the limiting value of the frequency spec- 
trum of a solid, and V Is the specific volume. Translating 
this to thermal-volume terms, 1 = (« Wp Cv) 
where a Is thermal expansion. (1/V) (.iWi7) Pl |l is the 
compressibility -(1/VO (*»W**P)r. and C v is the heal capaci- 
ty at constant volume. It turns out that many assumptions 
of both theories are unjustified (for one, contributions ol the 
electronic frequencies of a crystal must be consldored as 
well as thermal frequencies), and the interpretations be- 
come complex. 

The reason that gamma continues to be so hardy and re- 
sistant to heavy criticism is that it appears in many equa- 
tions of state (i.e. the Mld-Griineisen equation); it appears 


disseminate the highest quality journals to the broadest 
possible audience. Renew your own personal subscription, 
and 6nd out whether your institution subscribes to AGU 
journals. II your Institution does not now subscribe, please 
persuade them of the Importance to do so. The result will 
bo a continuing bargain for you and your Institution. 
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in the most valuable equations of state for materials at high 
temperatures and pressures. Whether gamma is a univer- 
sal constanl or not under the entire range ol temperatures 
and pressures within planetary interiors is not important so 
long as it can be evaluated within certain structural re- 
gimes. Two independent approaches to the theoretical-em- 
pirical evaluation of Ihe Griineisen parameter wore de- 
scribed in separate discussions at the workshop by 0. An- 
derson and D. Stevenson. A good portion of the discussion 
was devoted to analysis of where the approximations were 
not justified and to equations of state with and without gam- 
ma. Nonetheless, the discussions left the concept of gam- 
ma better understood and relatively unscathed. 

It was appreciated at Ihe workshop that there are several 
considerations about gamma, whether il Is to be evaluated 
for upper- or lower-mantle conditions or for the liquid or sol- 
id core. Aside from deducing gamma from theory and from 
geophysical data, new methods of measuring gamma of 
materials In the laboratory were discussed. The quest for 
gamma of the deep earth's interior continues.— PMB $ 

Energy Policy: A Federal Decision 

The policies for development of the nation's energy 
needs for the remainder ol this century are being formulat- 
ed al the highest levels. The Reagan admlnlslratlon has 
slated consistently that 'energy goals' of Ihe kind Carter 
proposed for solar power (20% of the nation's energy was 
lo be supplied by renewable resources by the year 2000) 
will not be set, per 9e. The role of market forces In setting 
energy demand and the pace of development and supply 
will be emphasized. The recent National Energy Policy 
Plan released by the Reagan administration Is a compre- 
hensive statement of how the federal government will re- 
structure Its efforts to solve Ihe energy problem, it would 
appear that fossil fuels will be the mainstay. Federal decon- 
troland deregulation will be fn support of the forces of the 
market place. Nuclear energy will gain Impetus by the 

d0 AMhe 'renewable' end of the spectrum, the federal gov- 
ernment Is not expected to provide large funding support 
foTsolar power. Perhaps the largest remaining question Is 
how and if, the government will support synthetic fuels de- 
velopment. The production of fluids for energy from treated 
Sand shale oil slocks In the near future will be greatly 
Influenced by an Impending decision on the amount ol fed- 
. oral support of Ihe SynJuels Corporation. 

Fossil Fuels .. .. 

• over the next two decades the domestic produetton ol off 
Is expected to remain level, or.lt may decline at a rate 
smalKan It would have without prlce deconlrol. Nalural 
(8 expected to Increase after price decon- 
. L, Jaw scheduled to be completed by 1985. Coal Is to te 
- STrtSnr fuS^domestlo use- Is expected to double over the 
JjySL decades Changes In lhe regulatloris on Us mining 
£&& SESM io be a major Influence In lie In- 

a.™.otheccn.lnen«l 8lopee._UHIe 


Department's desire to sell rights for oil and gas along Ihe 
entire outer continental shelf regions, an area totaling over 
200 million acres. 

Nuclear Energy 

A lum toward the development ol increases In nuclear 
energy, In the form of more nuclear-powerorl generators, 
and in support ol basic research In nuclear fusion— al the 
expense of other typos of energy research— has become 
evident In numerous government slatements. Recently at 
the Senate confirmation hearings for Ihe science advisor 
post to the president, the nominee, George A. Keyworth. 
now confirmed, slated that a more favorable circumstance 
for nucloar energy should develop from the Reagan admin- 
istration's policy. 

Department of Energy research funds are to be srated for 
basic research projects rather than for development proj- 
ects that can be done by industry. 

Synfuels 

The development of synthetic fluids— liquids and gases — 
from coal and shale oil is tricky and is influenced by oil 
prices. No matter what the increase In oil prices. Ihe break- 
even point for economic synluel development has been 
elusive. The obvious view (hat projected break-even points 
were never realistic Is not widely hold however. Oil price in- 
creases have fired inflation; thus the costs of plant develop- 
ment and construction, and the costs of obtaining the nec- 
essary capital, have inflated also. The current belief is that 
synfuol development needs a boost Irom industry and the 
fedoral government to obtain a foothold In Ihe energy mar- 
ket. Onco there, it Is thought that synfuels will bo compoli- 
tivo. Past feara that continued government backing would 
allow synthetic fuols to undersoil oil are not currently voiced 
among petroleum companies. 

Rocontly, sevoral petroleum companies — Shell, Exxon, 
Conoco, and Cities Service— were roported lo be among 
the chief proponents of synfuels for Ihe future (Chemical 
and Engineering News, July 27, 1981). Continuation of the 
unsettled international political climate through this decade 
could make synfuels a likoly commodity, but not without a 
ralher hefty input of capital. Right now. the government Of- 
fice of Management and Budget (OMB) is opposed lo direcl 
aid (or synthetic fuols development. Al stake are loan guar- 
antees of several billion dollars and lodoral price supports 
of synthetic fuels Changes of the regulatory procedures ol 
coal mining, of oil shalo waste distribution, and of environ- 
mental concerns could be important factors .— PMB o 

Consolidation at il. Wash. 

The University of Washington Board ol Regents has es- 
tablished a College of Ocean and Fishery Sciences The 
new college, officially opening on September 1, will com- 
prise the School of Oceanography, the School ol Fisheries, 
the Institute for Marine Studies, the Applied Physics Labo- 
ratory. and Ihe Washington Sea Grant Program The board 
also appointed D. James Baker, Jr., as acting dean o( the 
college. He has been chairman of Ihe university's oceanog- 
raphy department since 1979. 

The 8oard of Regents also appointed three directors for 
the college. Donald E. Bevan, appointed director of the 
School of Fisheries and acting associate college dean, is 
an adjunct professor of marine studies; he had been dean 
of the College of Fisheries since 1980 and has been a fac- 
ulty member since 1959. George C. Anderson, appointed 
acting director of tha School of Oceanography, Is a profes- 
sor of oceanography; he had been associate chairman for 
research in the oceanography department since 1977 and 
has been a faculty member since 1958. Warren S. Woos- 
ter, appointed director of the institute for Marine Studies, is 
professor of fisheries and marine studies and an adjunct 
prolessor of oceanography; he has been a faculty member 
since 1976, and the institute's acting director since 1979. 

Stanley R. Murphy continues as director of the Applied 
Physics Laboratory (APL); William R. Davis is acting direc- 
tor of the Washington Sea Grant Program and continues lo 
serve as associate director of APL. — BTR 
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Marine Science and the Law 
of the Sea 

Introduction 

Articles about the Law of the Sea Conference and lis im- 
plications are certainly not among the most popular litera- 
ture (or marine scientists. Unfortunately, however, this con- 
ference and the Draft Convention ft is now consfdering may 
have more impact on marine science than any of our re- 
cent discoveries and hypotheses. 

The present law ol the sea negotiations (more correctly 
called the Third United Nations Conference on the Law of 
Iho Sea or UNCLOS III) officially started in 1973. Over 150 
countries are involved In what is easily the most complex 
series of nogotlaiions ever conducted. Among [he Important 
Issues are freedom of navigation for military and commer- 
cial vessels, environmental protection, resource access and 
control, and many regal aspects as well as procedures gov- 
erning marine science in about 40 percent ol (he ocean. 

How these meetings evolved, pros and cons of the major 
issues, and negotiating techniques are discussed else- 
where [see, for example. Darman. 1979; Kronmitler. 1979; 
Breaux, 1979. Aldrich, 1980; Richardson. 1980). 

A recent development is that the Reagan administration 
has decided to review all aspects of the Dralt Convention 
to see how It affects various U.S. Interests. This review 
comes at a lime when many countries thought that negotia- 
tions were almost complete and that only minor points re- 
mained for discussion. Regardless of how one feels about 
a treaty it is fair to say that some aspects, such as deep- 
sea mining (l.e., nodules) are not too favorable to U.S. In- 
terests. Indeed, many would argue that the present Draft 
Convention has enough flaws in it to prevent its passage 
by the U.S. Senate. It is very possible that the United 
States may try for Improvements on 9ome Issues, which in 
turn could yiefd benefits or risks to marine science. 11 
should be appreciated that few countries place the same 
value on the freedom of marine science research as does 
the United Stales. Countries that have triad to protect this 
freedom include primarily tha United States, the U.S.S.R. 
(until 1976), the Federal Republic of Germany, and The 
Netherlands, with occasional support from Japan [Miles 
1981]. Only ihe United States and the U.S.S.R. have active 
ocean-wide research programs, whereas olher developed 
countries usually have regionally based efforts. Before pro- 
ceeding further, some background is appropriate. 

Marine science prior to UNCLOS III was governed by Ihe 
regulations established in the First Conference on the Law 
of the Sea. which was held In 1958; this was the first lime 
that marine scientific research was slated In international 
law. One of thB lour conventions that resulted trom the 
1958 Conference— the Convention on Ihe Conltnenlnl 
Shelf— said that 

'the consent ol Ihe coastal State shall be obtained in 
respect ol any research concerning ihe continental 
shelf. Nevertheless, ihe coastal State shall not normal- 
ly withhold Its consent if the request is submitted by a 
qualified institution with a view to purely scientific re- 
search Into the physical or biological characteristics of 
tho continental shelf, subject to the proviso that Ihe 
coastal Stale shall have the right, if it so desires, lo 
participate or to be represented in the research, and 
that in any ovenl the results shall be published.' 

Even this relatively unrostrlctive statement eventually 
caused some probtoms lor marine research [Ktkfow. 1973- 
Cheek. 1973; Ocean Policy Committee, 1977). Wooster 
(1981] recently surveyed the academic. Navy, and NOAA 
ship operators concerning difficulties for marine research In 
foreign waters during the 1972-1976 period. He found ihat 
In over one fourth ol Ihe requests (total of 407). access 
was denied or inordinately delayed. Prior to and following 
the first conference and a second one hold in i960, some 
countries expanded (heir territorial claims seaward usually 
also Including some coni rot over scientific research. These 
extended claims, sometimes reaching out lo 200 nautical 
miles, and ihe anticipation of new marine resources were 
among the factors leading to UNCLOS III. . 

UNCLOS III negotiations have produced several itera- 
tions of a potential treaty. The most recent one, referred to 
as ihe Draft Convention on the L&w.oMhe Sea. has been 
treated as befog close to; if not almost, the final document, . 
Although smaff revisions have been !made over the years to 
Ihe marine scientific research articles, the basid conditions 


for research in the territorial sea, Ihe exclusive economic 
zone (EEZ). and the remaining regions of the ocean are 
fairly clear. Some argue that the conditions are already part 
ol international law. The new regime lor the ocean will, 
without a doubt, change the way In which marine scientists 
and marine scientific research operate. The Draft Conven- 
tion will restrict many activities of U.S. marine scientists, 
but It may also offer certain opportunities. 

An important point In assaying the impact of UNCLOS III 
on marine science Is whether science would be better 
served without a treaty. It Is easy to conclude, however, 
that although the Draft Convention Is not very good for ma- 
rine science, it is, because of other events, belter than no 
treaty. The reason for this apparently contradictory state- 
ment Is that as of February 1981, 88 coastal states have 
already declared some kind of a 200 nautical mile zone out 
of a total of 135 coastal states. In addition, 69 of these 
slates either specifically or Indirectly claim jurisdiction over 
marine research In their 200 mile zone [M. H. Katsouros, 
personal communication, 1981]. With Ihe demise or ab- 
sence of a treaty, It seems reasonable that the remaining 
countries will also adopt at least a 200-mlle zone. It is also 
reasonable to assume that the conditions for marine scien- 
tific research, without a treaty, will be at least as restrictive 
as those in the present Draft Convention. These rules 
would probably differ from country lo country and will pre- 
sent a potential administrative quagmire for Ihe U.S. De- 
partment of Stats and, thus, also for ihe U.S. marine scien- 
tists and administrators who will need the State Department 
for Information and permission (0 do research. Another 
point is Ihat continuing extension of slates' claims farther 
Into the ocean and additional rules lor marine science are 
less likely once a treaty is In place than without one since a 
treaty will define and limit most jurisdiction. 

The general review ol the Draft Convention initiated by 
the Reagan Administration could have an Impact on marine 
scientific research. If the United Slates decides to withdraw 
from further negotiations. It Is hard lo Imagine that the sci- 
ence articles could be Improved (since the United States is 
the principle country concerned with marine science In a 
positive sense), and indeed they could get worse, ir the 
treaty negotiations were to Fail because of Ihe United 
States' withdrawal, scientific research could suffer If coun- 
tries attempted retribution against (he United States for its 
parceled role In spoiling the conference. If Ihe United 
Stales continues in the conference but puts its emphasis In 
obtaining belter conditions for deep-sea mining, some sci- 
entific benefits could be negotiated away. Another possibili- 
ty Is that Ihe United Stales, In Its review, decides that Im- 
provements In the marine scientific research articles are 
Important and, in some manner, successfully negotiates im- 
provements. 

The Law of the Sea negotiations establish several new 
zones in the ocean and redefine some old ones (Figure 1) 
wllhln each there are conditions for marine scientific re- 
search. The principle zones for marine science are internal 
waters, territorial sea, straits, archipelagos, exclusive eco- 
nomic zone (EEZ), continental shelf beyond 200 miles, and 
trie Area. A brief description of the new marine scientific 
regime for each region follows. 

Specific Regions 

Internal Waters 

Coastal states, under the Draft Convention, have com- 

wilhln their ln,ernal w^ers. 

These waters Include rivers, bays, lakes, and other areas 
on the landward side of Ihe baseline from which the terri- 
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torial sea is delineated. There are only slight change 1 
the 1958 Convention on the Territorial Sea and Contln? 
Zone, mainly In the methods by which the baseline h , E? 
sured. 094 

Territorial Sea 

The Draft Convention establishes a territorial sea 12 
nautical miles wide, a point that essentially Is now an «. 
tabllshed principle in international law. This, Ironically Zm 
actually be an advantage to some scientific work The us 
State Department, at present, recognizes only a 3-mlle- 
wide territorial sea; thus, a U.S. researcher has a problem 
if he or she wants to work, say, 100 miles oil a country tha 
has declared a 200-mlle territorial sea. In this lairfy com- 
mon situation, the U.S. State Department generally would 
not make the permission request, since to do so would be 
a tacit acceptance of that country's claim. Alternatives fora 
researcher are to request permission to work within 3 miles 
of tha coast (in which case the U.S. State Department 
could ask for permission) and actually lo conduct the re- 
search there (and at 100 miles) at an increased cost to (ha 
project or to avoid the problem and work outside of 200 
miles. With an Internationally accepted 12-mlle territorial 
sea and the protection afforded to the coastal state by (he 
EEZ (see next section), some of the diplomatic problems 
associated with various territorial sea claims should be 
eliminated. This is not a small point, since, as of May 1&8I 
80 states claim a 12-mlle territorial sea, 25 claim more than 
12 miles (14 of these claim 200 miles), and only 28 slates 
claim less than 12 miles (Office of the Geographer, U.S. 
Department of State). The Draft Convention, If accepted, 
should eliminate claims of more than 12 miles for a territori- 
al sea. 

Within the territorial sea the coastal slate has ‘the exclu- 
sive right to regulate, authorize and conduct marine scien- 
tific research, . . . [which] shall be conducted only wilh the 
express consent of and under the conditions sst forth by 
the coastal State' (Article 245). 

Although coastal states have sovereignty over the terri- 
torial sea, there Is a right of innocent passage. However, 
'the carrying out of research or survey activities' Is ellminal- 
ed as an accepted activity under innocent passage. Thus 
the control over marine scientific activities In a well-defined 
territorial sea are clear. However, no statements are made 
concerning the mechanisms necessary to gel permission or 
the conditions that a coastal state can Impose on a re- 
searching state or Institution if they want to work In a coun- 
try’s territorial ssa. Presumably, such arrangements would 
be made on an ad hoc basis. 


The International acceptance of a 1 2-mlle-wlde territorial 
sea will affect many previously International straits. One 
hundred and sixteen straits are more than 6 but less than 
24 miles wide and would now be included within the terri- 
torial seas of the adjacent states [U.S. State Department, 

1 974]. Article 40 In the Draft Convention says that foreign 
ships, Including marine scientific research and hydrographic 
survey ships, may not carry out any research or survey ac- 
tivities without prior authorization of the States bordering 
straits.' This restriction could maka It very difficult to con- 
duct research In such straits, In part because usually two or 
more states will have to give permission. Straits between 
major bodies of water (Bab el Mandeb or Gibraltar, for ex- 
ample) are obviously Important and Interesting areas for 
study. A further complication concerning strait research Is 
ths absence of statements concerning the mechanisms for 
getting permission to do research and the restrictions of 
conditions that a coastal state can place on the research. 
Implied consent, which exists in the EEZ, does not extend 
to research In straits where the unclear conditions and 
mechanisms of ths territorial sea apply. 

Archipelagos 

A series of articles In the Draft Convention will P 8rmi !^ 
land states to define baselines for archipelagic waters. tw 
actual extent of these waters Is not clear, and definition 
probably awaits jurisdiction. What Is clear Is that the Islsno 
stats will have territorial sea rights over Its archlpeletf® 
tsrs for scientific research. 

Exclusive Economic Zone 

The exclusive economic zone or EEZ Is a new concept 
and presents a major problem for marine science. It 
200 nautical miles (370 km) from the baseline from 
wn ch the territorial sea Is measured (Figure 1b). 

Includes all the coastal waters of the world and most ol 
conUnental shelves (In the geological sense). It 
(with the territorial sea) about 32% of the ocean (WJJS; 
Prior to UNCLOS til much of this area was open t° h®- 
j 9 marine scientific researoh. The conditions (of - 
rine scientific research in another, country’s EEZ ate cot,; . 
sent with numerous requirements. The Important aspeo^j 
. are a9 follows: . -.v,£ 

. Consent Is necessary and 'shall In normal' 
stances' be granted (Article 248, part 2). ft cari be W’',:. 

project ^) ‘is of direct significance for the 0X P^ r ^ILf. 
and exploitation of natural resources, whether 
; J™ n g ; (^ involves drilling Into the continental 
■ °' ®xplo8lve8 ; or the Introduction of harmful sub^an^-^s.:' 

L.P ^^^® 8nv l(°nment; (c)' Involves the 

,ai on or use of artificial Inlands.. Id) contains ,na fSLw ! 

J 9f if the" researching Stqte or qSmpWj jjJR# 
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Fig. 2. The area of the ocean covered by a 200-nautlcal mile Exclusive Economic Zone (EEZ). Note Ihat ihls is a Meicalor projec- 
tion and that lha size of the polar regions is exaggerated [from Ross. 1980]. 


part 5). A coastal state’s decision based on the above pro- 
visions Is not renewable by a third party. 

2. Specific Information must be supplied not less than 6 
months before the start of the protect. This Includes (a) 'the 
nature and objectives of the project; (b) the method and 
means to be used, including name, tonnage, type and class 
ol vessels and a description of scientific equipment; (c) the 
precise geographical areas in which the project Is to be 
conducted; (d) the expected date of first appearance and fi- 
nal departure of the research vessels, or deployment of the 
equipment and its removal, as appropriate; (0) the name ol 
fie sponsoring Institution, its director, and the person in 
charge of Ihe project and [f) the extent to which It is con- 
sidered that the coastal Slate should be able to participate 
or to be represented in the project' (Article 248). 

3. Specific conditions must be met. Applicants asking for 
consent to conduct research must (0) ‘ensure the right of 
lbs coastal State, If it so desires, to participate or be repre- 
sented in the marine scientific research project, especially 
onboard research vessels . . ( b ) provide preliminary and 
final reports; (c) provide access for the coastal Slate to all 
tola and samples from the project and 'furnish it with data 
which may be copied and samples which may be divided 
wilhout detriment to their scientific value’; (d) provide, if re- 
quested, 'an assessment of 9uch data, samples and re- 
search results or provide assistance in their assessment or 
mlerpretatfon'; (e) ensure ‘that research results are made 
inlarnallonally available through appropriate national or in- 
ternational channels'; (/) ‘Inform the coastal State Immedi- 
acy of any major change in the research programme' (Ar- 
ticle 249). 

4. 'Communications concerning Ihe marine scientific re- 
search projects shall be made through appropriate official 
channels unless otherwise agreed' (Article 250). These 
riiannels probably are foreign ministries and the U.S. De- 
tohmsnt of State which surely will lessen the role of scien- 
tsl-to-sclentist relationships that so often have been suc- 
wsslul in developing projects. 

5 Coastal states can suspend research activities if (a) It 
® no1 being conducted In accordance with the Information 
wnmunicated’ (l.e., information requested in Article 248) 

« n Ihe conditions specified In Article 249 are not met; {b) 
JJJJ® 253) a l° r chan ^ e in th0 research P ro i ect or activities 

P 0rmiss| on to conduct research Is granted, land- 
and geographically disadvantaged Slates in the re- 
Hiay request to receive the information provided under 
JJ ™ } and 3, above. These stales may also participate, 
jrjn feasible, In the project through qualified experts, al- 
the coastal state can object to the choice of expert. 
JW^tanding the foregoing conditions, consent Is im- 
' a J d re80 archlng state or organization may begin 
stfliaw 6 momhs after submitting Its request if the coastal 
® , 3 not denied consent within 4 months after receiv- 
es information specified In Articles 248 and 249. How- 
tne coastal state can ask for additional Information 
ThLW 0ne ‘ almost Indefinitely Ef It desires, a decision, 
van,:!?. J aa one ol the biggest problems of the Draft Con- 
W: the lack of predictability concerning a cruise. 

Cfin,,nen,a/ Shelf Beyond 200 Miles 

8helf In the Draft Convention has a corn- 
el 3nn ? n ( S0e figure 1b) that extends It to a distance 
eoffljnJJJJJ** 0 ® 1 miles (l.e., coterminous with the EEZ), If the 
to oat, „ 1 margin (shelf, slope, and rise) does not extend 
Kmri JS ut ca * ml,ea - H (he continental margin extends bs- 
basflrfn !L aut,ca ' lilies, several definitions come Into play 
Wcknfioo I" j' (hickness of the sedimentary rock9 (how this 
shore hfi 1 de,arm lned is not stated) or distance from 
shall noi - an ^ caae *he limits of the continental shelf 


'The Area' 

The region outside of coastal state jurisdiction is defined 
in the Draft Convention as (he Area (i.e., the remaining 
60% or so of the ocean). Basically, there are no significant 
restrictions in the Draft Convention concerning marine sci- 
entific research in the Area. However, there is a provision 
for a review conference to be held 15 years alter com- 
mencement of commercial production of mineral resources 
(nodules) from the Area that could have the potential for 
mischief. A suspicious mind could Imagine freedom of ma- 
rine scientific research being regarded as a negotiating 
chip that might be surrendered by the United Slates or oth- 
er developed countries In return for assured and continuing 
access to ocean minerals. II ocean thermal energy conver- 
sion (OTEC) is found to be a successlul source of energy, 
regulations concerning the water column could also be de- 
veloped. 

The Draft Convention does say that 'slates and compe- 
tent international organizations shall promote and facilitate 
the development and conduct of marine scientific research 
in accordance with this Convention 1 (Article 239) and that 
coastal states should endeavour 10 adopt reasonable rules, 
regulations and procedures to promote and facilitate marine 
scientific research . . . beyond their territorial sea and to fa- 
cilitate . . . access to their harbours and promote assistance 
for marine scientific research vessels' (Article 255) Al- 
though these statements are valuable, they are not binding 

Publication Problems 

A major general concern lor science in the Draft Conven- 
tion is publication rights and the flow of scientific data. Arti- 
cle 249, paragraph 2, requires 'prior agreement for making 
internationally available the research results of a project of 
direct significance for the exploration and exploitation of 
natural resources.' This is a confusing statement since Arti- 
cle 246. paragraph 5a, allows coastal slates to withhold 
permission for research in their EEZ or on their continental 
shelf beyond 200 miles ir Ihe project is ‘of direct signifi- 
cance for the exploration and exploitation ol natural re- 
sources, whether living or non-living.' A difficulty for open 
publication is thal almost any type of marine research could 
have some relevance to resources, and such an interpreta- 
tion during or after the work could affect publication rights, 
it should also be repeated Ihat the coastal State has com- 
plete discretion lo determine what research is of direct sig- 
nificance for resources, and thus It Is possible for a coastal 
state to deny consent for almost any type ol marine re- 
search. This is a major change from the 1958 convention 
where open research was encouraged. 

Implications and Recommendations 

The above conditions clearly Indicate the need for 
changes by U.S. marine scientists, institutions, and funding 
oroanizations in their manner of operation. Many of the arti- 
cles mentioned above have pitfalls, and clearly any foreign 
country that wishes to refuse or delay a project should 
have no trouble finding a justWIcation. Alternatively, If a 
country supports the research, the detailed requirements 
may bLome merely administrative tasks, except probably 
for foreign participation In research and sharing of data. 
These latte? two items and others could involve additional 
costs beyond that of ths inillai project. As a coastal slate 
can deny a research request from a country if there are 
outstanding obligations against a previous project by hat 
country how and when a research project ends should be 
deart^deflned in early negotiations. The previously men- 
tinned DTOblems for publication Is important and should also 
early Stages 6 . n ; Th. _POlnl thal 


Draft Convention. Either situation could present potential 
for confusion, unnecessary delays, rejections, or avoidance 
of research requests. (Similar and perhaps more complex 
problems are possible if the United Slates withdraws from 
Ihe treaty negotiations or it a treaty falls.) 

Two indirectly related aspects may causa a reduction in 
U.S. marine science efforts wilhin foreign EEZs. The first Is 
that scientists and institutions just may avoid working in 
certain areas because of anticipated or past difficulties in 
conducting research there. This may already be seen in the 
general avoidance of waters off Trinidad and Tobago, India, 
and the Soviet continental shelf. By such avoidance, we 
can make the problems of the Dralt Convention come true 
without even trying. Second, our own government may re- 
quire a stricter adherence to the Draft Convention than indi- 
vidual countries might Impose. In addition, having to deal 
through official channels could discourage many individual 
scientists. As marine scientists we should be prepared and 
willing lo lest and, it necessary, even challenge strict or ar- 
bitrary interpretations to see if we can work out agreeable 
arrangements, such as bilaterals [see Open Policy Commit- 
tee. 1981) rather than letting activities overtake us. 

For U.S. marine science and marine scientists to contin- 
ue Iheir future research activities in the world ocean cer- 
tainly will imply additional administrative and funding con- 
siderations. Perhaps most important Is that tho develop- 
ment of foreign programs will require more time and impose 
additional cosls. The necessity of having at least a 6- month 
lead lime to gel permission has implications for grant ap- 
proval by organizations tike Ihe National Science Founda- 
tion and Ihe Office of Naval Research, which lend to oper- 
ate on a 1 - or 2-year financial calendar. 

Concern and opportunities should bo established (or pre- 
liminary meetings between U.S. and foreign sc ion lists and 
administrators lor tho development of joint programs as 
well as to Increased support tor U.S. scientists lo partici- 
pate In interna I ional mootings such as tho Intergovernmen- 
tal Oceanographic Commission (IOC). Perhaps a separate 
funding source should be established and used to explore 
and discuss possibilities lor foreign programs The impor- 
tance of participating In International organizations like the 
IOC stems from Article 247 of Ihe Draft Convention, which 
provides a mechanism by which sucti organizations can got 
consent for projects in the waters of member stales. 

Funding organizations and research institutions will have 
to be aware of the conditions on marine research under Hie 
new ocean regime and recognize thal training of foreign 
scientists, data evaluation, and llio liko will be common 
components of research projects. Scientists, especially 
young ones, should noi bo penalized by participating in 
such activities even though it will divert them from Iheir 
prime sciontitic objectives. Large or active institutions 
should consider the establishment of a foreign office that 
can help their scientists, administrators, and the funding 
agencies in developing and keeping track ol foreign activi- 
ties. It would be naive to think that the average scientist 
could wander through the potential maze of regulations im- 
posed by the Draft Convention without any help and come 
out many years later with an administratively, scientifically, 
legally, and internationally satisfactory program, and be 
willing to try it again. On the other hand, the U.S. State De- 
partment, funding agencies, institutions, and individual sci- 
entists should be able to survive and even thrive in this 
new regime if we work together. 
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Figure 2 of Ross" article. Marine Science and the Law of 
the Sea,’ is the conventional illustration of the ‘Exclusive 
Economic Zone' lhal would be established by a 200-mile 
limil. A more realistic view of the impact Is obtained by plot- 
ting the 200-mile limit on an equal area projection. The 
above map is an oblique Hammer equal-area projection 
with Interruptions such that the world ocean is shown as a 
unit. (Figure from Alhelslan Spilhaus. Middleburg. Virginia.) 


Information Reports 


Special Sessions Headline Fall Meeting 


Two special sessions hava been added to the oceanog- 
raphy roster for AGU's Fall Meeting, bringing the total of 
special oceanography sessions to 14. according to Barbara 
Hickey, Fall Meeting program chairman for oceanography. 

The Fall Meeting will be hefd in San Francisco from De- 
cember 7 to 11 ; the deadline for abstracts is September 16. 
Details for submission of abstracts were published In the 
June 30 issue of Eos. 

A session on M ARSEN (Marine Remote Sensing Experi- 
ment) Is one of the new additions to the meeting. MAR- 
SEN, an International collaborative experiment, was con- 
ducted In the North Sea between August and November 
1979, reports Omar Shemdfn at the Jet Propulsion Labora- 
tory (JPL), The experiment explored Ihe application of re- 
mote sensing techniques to delect surface waves, wind 
current, and surface expression of oceanic fronts, and to 
understand better depth-limited oceanic processes. For ad- 
ditional Information, contact Omar Shemdln at JPL. Mail 
Stop 183-501. 4800 Oak Grove Drive, Pasadena CA 
91103 (telephone: 213-354-2447). 

The second new session will review the POLYMODE Lo- 
cal Dynamics Experiment, which was designed to observe 
ntesoscaie eddy processes In the southern part of the Gulf 
Stream Recirculation region. The program included veloci- 
ty. temperature, salinity, and oxygen profiling, current meter 
moorings, and SOFAR floats. Most of Ihe material fq the' 
session has never been presented to a broad audience. In- 
cluded on the agenda are principal descriptive results pf 
the experiment and preliminary dynamical Interpretation ol 
the mesoscale processes that occurred during the experi- 
ment. Additional Information can be obtained from Bruce 
Taft, FMELrNOAA, 371 1 15lh AVenue. N.£., Seattle. WA ' 
98105 (telephone; 206:543-7129). . 'j- 

An AGU session bn Marginal fee Zone (MIZ) Processes • 
also fs on ihe agenda for the Fall Meeting. iThe session is ! . 
particularly appropriate al this ifmei notes qoniacf Robin 
Muench of SAI/Northwesl, becaus^i a major Inferiiauppai; : 


program (the Marginal Ice Zone Experiment, or MIZEX) Is 
In ihe final planning stages; field activities are scheduled to 
commence in 1983. The session will provide an excellent 
forum for updating and synthesizing results from Ihe In- 
creasingly aclive MIZ-related programs. In addition, the 
session will provide valuable Input for MIZEX. Session 
topics will Include oceanic, atmospheric, and sea-ice pro- 
cesses lhal relate to the MIZ and regional aspects of the 
results. An Invited overview presentation will be made by 
Ola Johann essen of the University of Bergen, Norway. 
Seelye Martin of the University ol Washington In Seattle will 
present a contributed talk on the formation of Ice factors 
atong Ihe MIZ. For additional information, call Robin 
Muench, the session chairman, at 208-747-7152. 

A session on HEBBLE (High-Energy Benthic Boundary 
Layer Experiment) also will highlight the meeting. HEBBLE 
is an Integrated, multidisciplinary deep ocean program 
funded by ihe Office of Naval Research. The scientific goal 
of this effort, according to Charles Hollister al Woods Hole 
Oceanographic Institution and project director, Is to quantify 
(he magnitude of deep-ocean currentsrand their temporal 
and spatial variability and to predict Ihe response of the co- 
hesive, biologically altered sediment to the Imposed stress- 
es. The long-term goal Is to formulate and fleld-verlfy a pre- 
dfcllve sediment-transport model lor cohesive material in 
high-energy areas. The session is timely, according to Hol- 
lister, because It follows a very exciting 1981 field session 
in Ihe North Atlantic. For additional Information, contact 
Charles Hollister at WHOI, Woods Hole, MA 02543 {tele- 
phone: 617-548-1400, ext. 2200). 

Papers to be presented al the MANOP (Manganese 
Nodule Project) session will present some of ihe mosl re- 
cent work done In the project, which studies the processes 
that control ihe distribution and composition of deep-sea 
ferromanganese nodules. Through a series of integrated 
experiment, MANOP is attempting to Identify the sources 
and fluxes of transition metals to Ihe sediment-water inter- 
face. MANOP Is also attempting to resolve Ihe partitioning 
of the elements between particulate debris, bottom and 
pore waters, and nodule and sediment phases at a small 
number of 'type' Pacific deep-sea environments. For addi- 
tional information, contact Jack Dymon at Ihe Oregon State 
University, Corvallis, OR 97331 (telephone: 503-754-2296), 
or Paul Dauphin, University of Rhode Island, Kingston, Rl 
02881 (telephone: 401-792-6127). 


Other special sessions and their contacts {and telephone 
numbers) are listed below. 

West Coast Circulation: Bob Beardsley (617-548-1400. 
ext. 2536), Verna Channel: Hydrography, Geochemistry, 
and Sediment Dynamics: Pierre Blscaye (914-359-2900) or 
Dave Johnson (61 7-548-1400. exl. 2463): Hawaii-Tahili 
Shuffle Experiment and Mid-Lalilude Large-Scale Variability- 
Dave Cutchln (714-452-3226); Dynamics of Coastal Circu- 
lation Over Topographic Features: Phil Hsueh (904-644- 
2525), Coastal Oceanography and Paleo-aceanoaraphv 
Barbara Hickey (206-543-4737); Estuarine Pmcesses-- 
rhystcal. Chemical, and Biological: Dave Peterson (415- 
323-81 11); SANDS (Shelf and Nearshore Dynamics of 
Sedimentation): Chuck Nlttrouer (919-737-371 1 ); Southern 
Ocean Studies: Worth Nowlin, Jr. (713-845-2947). BTR 


Ocean Drilling Reorganized 


The National Science Foundation has combined its pro- 

K-tSSH M n 9 Jj, D f n9 Pr0 9 ram (OMPD) with the ex- 
°? n9 Pr0flram {DSDP) - Thls reorganiza- 
Kon ca^is for the retirement in 1983 of DSDP's mainstay, 

Uie GtomarChallenger. which is nearing its 14lh year of 
operation. The Glomar Explorer, the former CIA ship, with 5 

MwS&W of ,ha Challenger ' wi " beoome 

Engineering and science planning for OMDP will coniin- 

rr y r cf r aed wi,h ,he new 

ules for achieving some scientific objectives may chanae 

Join. Ctaeanographi'c InstKuZ.taT 
innl’ 0 acad0m,c oceanographic inslltu- 

Srma nerilan ,y ^ 9Upport wi " be sou ^ 

Reaction from the academic community has been posl- 
va - 5ocP2T Se rom ,he P 0lro, eom Industry, which shares 

sf ; ,h?faC™ 

« “ C ° Uld l6ad '° dls - 

Although the details of the plan have yet 10 be ham 

stjssxsa.vw*- — ~ 

. lff“P ab,,l, tes similar to 

Ihree years later, the Explorer will oo h^rk \^ J S!° 
second conversion to sod riser V ard ior a 

flies, which make possible drillinn nn h " con r ? ■* e " c ^ ino | 0 - 

: h^rl^r^ « 

the scientific community t 0 set goa?s vJHhout d ^« W, ^ ll i^ 
constraints of the working drill El Jl i h f PWMi 

«<«a impetus came from the Addl * 

eybelf. it s dear that NSF can w P de ? 1 fW»! 


Shinn reports that the academic community's 
has been positive. In addition, the executive cornmE 56 . 
the Joint Oceanographic Institutions for Dean Earth c 
pllng (JOIDES), an International organization of advS‘ 
panels and committees, met in Germany the week ou 
gust 10 and unanimously agreed that putting the twa n« 
grams together was a good Idea. Informal responses toT 
foreign nations also have been optimistic, Shinn said m 

Petroleum Industries, though, are more reluctant tom*, 
the plan hearty approval. The 10 oil companies that aSZL 
last year to match funds with NSF to finance OMPDflw 
heard about the reorganization at a July 22 meetlno wHh 
John Slaughter in Houston. J. B. Coffman, vice presfdem 
for exploration at the Exxon Production Research Co 
stressed that Exxon has not completed Its analysis nor 
adopted an official position on the new plan. He did sav 
however, that he thought it was good for the government* 
program direction to have one research vessel Even so, 
Coffman is unsure of the cost effectiveness of the aiwm 
Fewer holes will be drilled with the riser technology and 
although this will reduce the bottom-line cost, the coal m 
well drilled will be higher in the new plan when the coi 
slon costs for the Explorer are considered, he told Eos 

Ten other petroleum companies were Invited to partici- 
pate In the ocean drilling program, and they attended the 
Houston meeting. 

NSF expects to supply the oil companies with a deiaital 
conversion plan In June 1 982, Shinn said, which will In- 
clude an Integrated science plan for the Explorer, an opera- 
tion and control management plan, and detailed designs 
and cost estimates for the ship's conversion.— BTR 


Announcements 


Bathymetric Charts Near Completion 


The fifth edition of the 'General Bathymetric Chart of ths 
Oceans' (GEBCO), the series of bathymetric charts that 
originated at the Seventh International Geological Congress 
In Berlin In 1899, will be complete soon. 

Thirteen of Ihe final 18 charts that cover the world are 
available. The last chart should be complete next May. Ail 
of the charts have a scale of 1 : 10,000,000; polar sheets 
are 1 : 6,000,000. 

Guiding the chart production is a joint committee of ma- 
rine geologists and geophysicists from the International Hy- 
drographic Organization and the Intergovernmental Ocean- 
ographic Commission of UNESCO. Cartographic produc- 
tion of the sheets Is undertaken by the Canadian 
Hydrographic Service In Ottawa. The basic project, grid, 
and land work Is taken from the Carte Generals du Monde 
by permission of the Instltut Geograph Ique National in 
France. 

Sheets are available at $5.00 (Canadian) plus handling 
charges from Hydrographic Chart Distribution Office, De- 
partment of Fisheries and the Environment, 1875 Russel 
Road, P.O. Box 8080, Ottawa, Canada K1G 3H6. 
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NOAA Starts Oceanography Publication 


A new NOAA publication entitled Oceanographic 
Summary began In January. The publication, edited by 
Steve Auer, replaced two other NOAA periodicals, etff- ; 
stream and Fishing Information, and It will attempt to dfr 
semlnate the monthly oceanographic Information In a ww 
timely and efficient manner than did the other two pucK* 
Hons. 

Oceanographic Monthly Summary contains 15 se f 
ace temperature (SST) analyses, 3 oceanographic 
feature analyses, and a Bering Sea/North Slope Ice awr 
sis. The SST analyses Include monthly means, anonw? 
and yearly changes for the Atlantic and Pacific ocBanftWJ ■ 
the Gulf of Mexico In both 2° and 1 0 latltude/longlliJ^ j^. 
scales. The ocean feature analyses show and desowj|i ■, 
monthly activity of the Gulf Stream system and Ha sagg- 
ed eddies for the northwest Atlantic arid Gulf of 
well as other observed thermal features fdr 
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U-S. -coast. The Bering Sea/North Slope Ice analygSj 
scribes sea ice age, thickness, and coverage lor tne.J 
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JGR onSeasat 


eybelf. * •». mom 

• aaW Shinn. Operation costsfor taecSS? ,,n9 2 sh,ps -' 
gs mlUton (i98i dbllaraT Jr !- 




A special Issue 1 oftthe! Joiimal of Geophyskd Rffi 
. Wlll bs deypted tq sqleriflflc results from 
Pjnes of oceartodrabhy; meteorology, geodasy.aW 
ogy, IndlvlduaJs.^haha^e presented results 
/ Sea8at . JQU 1 981 Spring 

, oouraged adscripts for this IsSuf-M 


;IP«" 

pis 





Roinol the tentative title of your manuscript by October 1. 
m\ Authors are encouraged to submit manuscripts as 
loon as possible but no later than December 1, 1981. 
S^dard JGR review procedures will be followed. 

Geodesy and glaciology manuscripts should be sent In 
miadrupllcate to Thomas J. Ahrens. Seismological Labora- 
to/y 252-21, California Institute oi Technology, Pasadena, 
CA 91 125. 

Manuscripts in other disciplines should bs sent in qua- 
druplicate to A. D. Klrwan, Jr., Department of Marine Sci- 
ence, University of South Florida, 830 First Street South, 

St. Petersburg, FL 33701. 


New Publications 


Descriptive Regional Oceanography 

p.Tchemia, Pergamon Mar. Ser. vol. 3, Pergamon, New 

t/.j. uwil J, OW nn 1 QRn 


Reviewed by L. K. Coachman 

This book Is a very nice elementary description of the hy- 
drography of the World Ocean (the unity of the oceans Is 
emphasized). Hydrography is used In Its classical sense: 

Die observed distributions of temperature, salinity, end den- 
sity. Distributions of other properties are not included, 
though occasionally oxygen concentration Is mentioned as 
an aid In Interpretation (e.g., as a corroboration of the time 
a water mass has been removed from the surface). There 
are no equations and hence no heat and salt budgets. 
Though current speeds and transport values are given, wa- 
ter budgets derived from these are only implicit. The roles 
ol advectlon and mixing in creating the hydrographic distri- 
butions are introduced solely In a qualitative way. In short, 
this book Is, as the title says, a description of World Ocean 
hydrography. But It Is more than that. The description is in- 
cluded within a discussion of the ocean basin form and to- 
pography, wind systems, climatology, and even (briefly) 
sediment distributions. Thus, the reader can be Informed 
on not only what the ocean looks like, but why, qualitative- 
ly, it looks as it does. 

The World Ocean Is described In four main parts: the 
Southern Ocean, followed by the Atlantic, Indian, and Pa- 
cific in order. The description of each region follows the 
plan: (1) form, dimensions, location; (2) topography, sedi- 
ments; (3) atmospheric pressure, winds, basic climatology; 
(4) general surface circulation; and (5) hydrology— distribu- 
tion of S and T, structure and water masses, origin and for- 
mation of water masses, movements of water masses, and 
relation to other oceans. 

At the beginning are three short chapters containing ba- 
sic concepts of the morphology of the earth and ocean ba- 
sins, physical and chemical characteristics of seawater, 
and the distribution of T, S, and density. Throughout, most 
points are Illustrated by appropriate horizontal or vertical 
sections, charts, and graphs, and 19 separate plates are 


In addil on, please send one manuscript copy to George 
h. Born, Jet Propulsion Laboratory. M/S 264-737, 4800 
Oak Grove Drive, Pasadena, CA 91109. 

Meetings 

Ocean Hydrodynamics Colloquium 

The 1 4th international Colloquium on Ocean Hydrody- 
namics will be held at the University of Liege, Belgium, May 
3-7, 1982. The subject will be ’Marine Hydrodynamics of 


dear pictorials of pertinent features such as general circu- 
lation. summer and winter surface temperatures, prevailing 
winds, precipitation, etc. Everywhere the author ties at- 
tempted to stay with the ’big picture,' avoiding the finer 
scales of temporal and spatial variability so dominant In the 
results of physical oceanographic descriptive study of re- 
cent decades. The approach is definitely classical, in the 
manner of Schott, Sverdrup, and Dietrich. 

The book was developed from lectures al the University 
of Paris for beginning students in a general oceanography 
course. In Tchernla's words, . . it quickly became appar- 
ent that the students, whether physicists, biologists, chem- 
ists, or geologists, had only the most fragmentary knowl- 
edge of the oceans . . In my words, they were oceano- 
geographically illiterate. This Is true of students coming into 
most oceanographic curricula everywhere. But what fre- 
quently happens Is the students all too rapidly become In- 
volved in the myriad details of their specially and never do 
get a feeling for the geography of the World Ocean. Thus, i 
perceive this book to be a very useful contribution to the 
suite of oceanographic textbooks. It could be used as a pri- 
mary text In the first course for all oceanography majors, 
regardless of specialty. It would not be the sole (ext, as 
some amplification is necessary to provide a satisfactory In- 
troduction. For example, though TS analysis Is employed in 
the water mass descriptions, the concepts of TS analysis 
are not discussed. 

The book is well produced, the type and figures are 
clear, and the flexicover edition I have seems well bound. 
The translation (from French) is excellent. Typographical 
errors are few and far between, some of which derive from 
the translation, but none 1 spotted inhibited understanding. I 
commend this work to all those engaged in teaching future 
oceanographers, to the extent ol perhaps even influencing 
the ordering of the subject matter in their present curricula. 
It wilt also sen/e well anyone who wishes a concise over- 
view of the hydrography of Ihe World Ocean. 

L. K. Coachman is wilh the Department of Oceanogra- 
phy, University of Washington, Seattle, Washington. 


EOS, vol. 62, no. 35, September 1, 1981 6B3 

Ihe Equatorial Ocean,' with emphasis on theoretical ocean- 
ography. 

Members of the Organizing Committee are Jacques Ni- 
houl. Jens Meincko, David Anderson, Dennis W. Moore. 
James J. O'Brien, and S. G. H. Philander. Those who wish 
to present papers should contact Dennis Moore at JIMAR, 
University of Hawaii, Honolulu, HI 96B22, or Jacques Ni- 
houl al Geophysical Fluid Dynamics, University of Liege, 
Belgium. Nongovernment U.S. participants may contact Jan 
Witte at Nova University Oceanographic Center, 8000 
North Ocean Drive, Danla, FL 33004, for possible travel 
support. 


Coastal 

Jpwellins 

Francis A. Richards, editor 

The first volume in an all new series; 
Coastal and Estuarine Sciences 

The null lid isdplinary expanse, inter- 
national focus, and societal relevance t>f this 
monograph will serve as the major reference 
in coastal lip welling for many years and 
remain Ihe touchstone for scientists 
for future research. 


Inquiries and standing orders to this 
series are welcome. 

• Price $23.00 • Hardbound 

• 544 pages • Illustrated 

• 20% Member Discount 


Order* under 
S5l» imisl be prepaid 
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pSoffara classified Bpace for Positions 
^acle. Positions Wanled, and Services, 

Courses, and Announcement! There 
« ina 1 discounts or commissions on classified 
«« Any type lhal la not publisher's choice Is 
for at display rales. EOS Is published 
■wijr on Tuesday. Ada musl be received In 
'‘“'Q on Monday 1 week prior to the date of tha 
required. 

to ads with box numbers should be 
™®Medlo. Box — , American Qeophysical 
DC 20009 R “ ida Avanu01 N.W., Washington, 
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Engineering Oaologlat/Qaephyslolsl. 

The Department of Geological Sciences. Univer- 
sity of Saskatchewan, has a vacant tenurabte posi- 
tion In engineering geology/geophysics. Applicants 
should be qualified to leach undergraduate and 
graduate courses and to conduct research In engi- 
neering geofogy. A background in structural geolo- 
gy may be appropriate. WeD-equipped facilities are 
available for research In rock mechanics, fluid flow 
through porous madia, acoustic, and elacirical 
properties of rocks, and permafrost. Good opportu- 
nities exist for Joint research with qualifications and 
experience. SBnd applications, detailed personal 
resume Including the names of at feast tores refer- 
ees, and other supporting data to Dr. W.G.E. Cald- 
well, Head, Department of Geological Sciences, 
University of Saskatchewan, Saskatoon. Saskatch- 
ewan, S7N0W0. 

Please note: until November 15. 19B1 consider- 
ation will be given only to applicants who am Cana- 
dians or landed Immigrants, after that data all appli- 
cations wUI be considered. 

Faculty Positional The University ol 

Iowa. Tha Department of Physics and Astronomy 

anticipates ons or two openings for lenure-lraBt 
faculty In August 1982 , One or mom vising profes- 
sorships, al any rank, are also expected to be 
available. Preference w« be given to comMatw 
with research activity In the following expert mental 
and theoretical areas: astronomy, aatrophyalcs, 
atomic physics, condensed matter phystea. elemen- 
tary particle physics, nuclear physics, plasma phys- 
ics, and space physics. The postttonB Involve un- 
dergraduate and graduate teaching, D^snMOfre- 
search students, and personal research, Merested 
parsons should send a rtsumft. a s^msnl offe- 
eesrch Interests, and toe names olives f*of»- 
8 lops) references to Search Committes. Depat 
merit of PhyslcB and Agronomy. The University ol 

"SfiattS* w— 

nripatlve action employer. * 

SSESSSs 

and South America. -. Q Q J, a Wj ooal- ' 
One Ph.D. level apdOTsB.S^SjsvJP^- - 


Assistant/Associate Professor 

Mackay School of Mines 
University of Nevada-Reno 

The Department of Geological Sciences invites 
applications for toe tenure track academic year 
position of Bfsistant or associate professor oT Ge- 
ology to leach undergraduate and graduate 
courses IM.S. and Ph.D.). We are seeking an out- 
standing person wilh potential tor teaching, estab- 
lishing new laboratories and conducting and su- 
pervising research in the Basin and Range and 
adjoining Provinces, pubtahabto research will be 
expected. Areas of expertise within geology w hich 
wtO receive favorable consideration are structural 
geology, sedimentotegy. stratigraphy and eaibon- 
ale petrotoffir. 

The position wU] be Med In either January or Au- 
gust 1982. depending on ihe avatlabihly of candi- 
dates. The PhD. or equivalent degree is required. 
Salary and rank win depend on education and 
experience. Candidates should send a letter of 
application, Usl of ptibteadons. via lament of 
leaching and research Interests and transcripts 
and should arrange tor at least three tetters or ref- 
erence to be sent to the Department Closing 
dale for application k November 15. 1981. Appli- 
cations are to be sent la Dr L C. Hsu, Chair- 
man, Faculty Search Committee, Depart mem of 
Geological Sciences. Mackey School of Mures. 
University of Nevada, Reno. NV 89557 
University qf Nevada b EO&ME. 

Oaephyaielst. FaciAy position tor 12-monift. 
tenure track appointment. A Ma-gotng marine seis- 
mologist with interest* in soamic reflection, refrac- 
tion or mtaosefsmfctty is sought Canddstea with 
strong backgrounds to non-marira seismology or 
other branches of marine geophysics wfl also be 
considered: . ■ 

Dulles Incfqde maintaining active research pro- 
grams and obtaining butekto funding, leaching 
graduate courses and supervising graefcate -Stu- 
dents- Rank \s Associate Professor. 

Applicants who meet all requirements, but have 
less experience than to normally required tor Aiso- 
ctoiq Professor rank, will be considered for eppoinl- 
, merit si the rank of ABslitant Professor. Salary— 
$24,000 to $37,000. commensurate with expert- , 
enc*. , 

Send resume and names of thres references by 
I October 1981 toG 'RossHe^lh. Dsan, Schobf of 
'OManogra^y. Oregon 8tala. University, CoryaSs. 
Oregoh. 97331. 

• 08U fs an amrmatrve sctiorv'equel opportunity 

' imptoyar.' • 


American Coop li voic'd l Union 

Fit ir n l.i Avi*.. N W 
W.i-lxi 1 1 |* Uni . D.C 

Ciil 800-424-2488 toll free 
462-U903 in the Washington, D.C. area 


Position In Reflection Seismology- Rice 
University, Houston, Texes. The Depart- 
ment cl Geology plans to expand its geophysical 
program Emphasis wilt be on reflection seismolo- 
gy. At this time applications are lor the first ol two 
open faculty positions The successful applicant wji] 
help in the search for and selection of toe second 
faculty member 

Your mam responsibility will be to lead our de- 
partment into the area of modern reflection seis- 
mology. Your main leaching and research interests 
should be in the acquisition and processing of re- 
flection seismic date You should also help in de- 
veloping rigorous undergraduate and graduate cur- 
ricula. which are supported by the traditional 
strength at toe Math Sciences. Physics, and Electri- 
cal Engineering Departments at Rice. Enthusiasm 
to work with and undertake soma Joint projects with 
our geologists is essential 

Our plans are to acquire a computer system con- 
figured for high quality data processing. Substantial 
seed money for this facility is already in hand. Cre- 
ative cooperation with the oil and geophysical in- 
dustry in Houston, including a reasonable amount 
of consulting, is encouraged. Salary wtM be com- 
mensurate with qualifications and experience. 

Please send your curriculum vitae, a summary ol 
experience in seismic processing, a statement of 
research interests, and names of three or more ref- 
erences to Dr. A. W. Baity. Chairman. Department 
of Geology. Rroe University, P.O. Box 1892. Hous- 
ton, Texas 77001 . Application deadline— October 1 . 
1981. 

Rtoe is an equal opportunity employer 

Petroleum QeophysfelstHew Zealand 
Qeef ogles! Survey, New Zealand is undergo- 
ing major expansion of Ks energy resource Investi- 
gations tndudmg prospecting for hydrocarbons The 
Department ol Scfentiltc and Industrial Research, 
tha principle Government R & D Agency, and advi- 
sor to government and industry In science end 
technology, has a vacancy In its Geological Survey 
for a seismic interpreter. The position, in Ihe Petro- 
leum and Basin Studies Section requires a poison 
with a sound geological background primarily tor . 
regional analysis for the Basin Studies Programme. 

OuaSftoations. a good 4 year bachelor s degree 
or higher, end at least 3 yean petroleum explore- 1 
lion experience, ara preferred. • i 

Salary: A salary e! up 10 NZ$23.52D par annum 
Is offered for ttys position, depending on qualifies- ■ 
bora and experience. 

• Further information, application forms etc., may 
be obtained trom toe Ambassador Extraordinary : 
end Plenipotentiary, New Zealand Embassy. .Wash-, 
togton DC. Appticanta a horrid quote Vacancy No ' . 
2S57 and forward applications, accompanied by a 
resume, lo: 

The Ambassador Extraordinary and Planar* 
tertiary . ' 

New Zealand Embassy • 

Observatory. Circle. NW 

. . Washington DC 20003 
United States of America 

Closing dale for applications November 3, 18QU . 
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Qoophysicftti North Carolina Stale Uni- 
versity— Raleigh. The Department CiE M.viiiir 

Emth nnd Atmospheric finances is roopunimj Hie 
search 10 Ml n pmsonily nvmlahln rr-nuio li.ick por.i- 
lion m rjcophysics Rank is ai |hn Assistant or As- 
socato prefossur level. A Pit D is required 

Pnrn.Try responFubihiPus will iriclmlo rjGficir.il irirj 
arul conducting rosonrch programs an well an 
leaching gi.idij.ito coiin.es in geophysics The do- 
partmonl currently consists nl 3 1 regular lacnHy 
numbers including 16 in thrj .irons ol gooloqy nnd 
geophysics Flense ion a rosnmo and namiir, of 
three references to J I. Ltmiifelctor. Ifeacf. Depart- 
monl ot Manna, Earth arvJ Atmos phone Sciences. 
Harlh Carolina Slate University. Rcilorqh, MC 
27850. Doadlino for loco-pl of applied hong is Dn- 
combor I. teat 

North Cflralmo Slate Unnrarsity is an equal op- 
portunity affirmative action employer 

University ol California, Santa Barbara/As- 
sistant Professor a I Geography. Tenure 
track position available July 1. 1882. Ph D. required 
prior to appointment. Strang commitment la ro- 
soarcti and leaching arul good background in com- 
puter and mailKjmahCfll quantitative Stulls ruquircd 
Major area of specialization should bo cartography 
with otiior research and teaching mteiosts in hu- 
man geography. Submit resumo, bibliography, and 
names ol three referees to: Dr. Reginald G Got- 
ladgo. Chairman, Department ol Geography. Uni- 
versity ot California. Santa Barbara. CA 83106 
Closing date December 3t, 1961. 

Equal opportunity-affirmative action ampfoyor. 

University at New Orleans, a* ophyalal at. 

Applications are invited for e permanent faculty po- 
sition commancing August 1982, In axpTofation 
geophysics The Ph D. or equivalent experience is 
required. 

Appellee will bo eipuctori to leach graduate 
and undergraduate courses In geophysics and gen- 
eral geology, conduct a program ol research, gii- 
porviso ihoses and ovorsoo a program in geophys- 
ics Tho position will bo at the assistant professor 
level or higher depending on background Applica- 
tions nrn encouraged from individuals with industri- 
al oponnneo. including rccont roll roes 

Applicants Bhoufd send o loiter oullirimg interest 
in position, complete nSsuirO. and three tellers cl 
recommendation to Dr. Gordon Frey. Department 
of Earth Sconces. Lako From. Umvorsity ol Now 
Orleans, Now Orleans. LA 70122 

UNO la an equal opportunity attirmativo-aclion 
employer Applications from minority groups are 
specifically invited 

UnlveraltyofHawalLPecullyPoaltlani. Tho 

Department ol Geology and Geophysics and the 
Hawmi InsMuto ol Geophysics have openings for 
the 1981-1982 academic >oar. Rank isopen do- 
penduni on qualifications Wa are soaking parsons 
who will participate in our teaching and research 
program m any of the Following areas (1) structural 
goa’ogy and ma»ino iectencs. (2| hydrology and 
engineering geology. (3) manna BOismo'ogy. mag- 
riBl'CS. and gravity. To appfy send a fetter of inter- 
est. a current vita ond 3 tellers ol reloranca te Dr 
S O Schlangor. Chairman. Department ot Geology 
and Geophysics. University of Hawaii, 2525 Correa 
Road. Honors. Hawaii 96822 1806-948-7828). or 
Dr. C E Keisiay. Director, Hawaii Institute ot Geo- 
phys.es. same address (808-948-B760) Open unlit 
kned 

The Unr.ersity of Hawaii is an alTirmaloa action 
and equal opportunity emp'oyer 


Faculty Poiltloni Environmental Engineer- 
ing. Beg nn.ng January o» September 1982. The 
poS't'cn requ res undergraduate and graduate 
teach o*j and sponsored research activites in iha 
areas ot water quality control and water resources. 
An earned doctorate is required and at lean one 
degree in ctw>t engineering is preferred Rank win 
be at the assistant professor levet and salary wiif 
depend upon quar.ficat'ons Appty to; Dr Lester A 
Hoel, Chirman. Department ol Civil Engineering. 
Unrrersityot Virginia. Charfoitesviite. Virginia 
22901 

An alfirmaiiva action equal opportunity employer. 


Fa cully Position* In Earth SOtencei Syra- 
ouae University. The Department of Geology 
invites appj.cniions for tour tonuro track positions at 
the lover nl assistant professor to bo Hied alter 
January 1962. Outstanding applicants from all ar- 
eas of on rdi ocionco will he considered Candidates 
spcrmlizinq in tew-T aqueous goachomialry. struc- 
ture teciomcs. rioiid aarth geophysics, or chemical 
F.erlimonioliKiy are p.irliculrirly wolcomo Sand letter 
ol application including vita, statement at research 
and teaching interests, and names of 3 references 
lo John Dickey. Chairman. Deportment of Geology. 
Horoy Geology Laboratory. Syracuse University. 
Syracuse. NY 13210. Applications writ be accepted 
until those positions aro hi Fed 

Syracuse University il an equal opportunity/eftlr- 
malivo action empFoyer 

City Univerally of Now York, (Brooklyn 
Co!lege)i Faculty Positions. The Depart- 
ment ol Geology anticipates tilling several tenure 
track positions at Full Pro toss or level. (Salary range 
up (a S43.4Q0). Highly qualified individuals will be 
considered lor distinguished appointments at an 
additional 35,000 

Whilo candidates who hove distinguished them- 
selves In any field aro wofeome to contact us, we 
are particularly Interested in openings In: energy re- 
sources (coal petroleum), exploration geophysics, 
environmental geology or hydrogeology, coastal 
sadimoniofogy. economic geology. 

Successful applicants will be required to inslitula 
an active research program, supervise Master's 
and Ph D Ihoses. Nominations and applications 
with current vitae should be sent to: Dr. S. Bhatla- 
chaqi. Chairman. Depl. ol Geology. Brooklyn Col- 
lage ol CHy University o( New York, Brooklyn. New 
York 1 1210. Positions opon until filled. 

Brooklyn Col lego. CUNY. Is an alfirmabvo action' 
equal opportunity employer. 

Research Position In Chemical Oceanogra- 
phy. California institute of Technology, Division ol 
Geological and Planetary Scloncos. Tho position ol 
research follow is being offered al Caltech for re- 
search In oceanography. Investigation of the Isotop- 
ic composition of neodymium and rare earth abun- 
dances in sea water and sediments Is now being 
corded forward The mechanism of ln|ection ol REE 
into sen water will be studied. The ditferences In 

u, Nd- 1 * , Nd in various water masses [Plepgras ef 

al. Earth and Planol Sd. Lott. 45. 223-236 and 
Piepgras and Wassorburg. Earth and Planet. Scl. 
Lett 5ft 128-138 (1980)] Is now being carried for- 
ward as an exploratory venture (n order to deter- 
mine tho origin and chemical behavior ol REE In 
(ha ocean end tho potential usij of l4, Nd ,M4 Nd as 
a tracer. Tho laboratory facilities lor sample prepa- 
ration and analysis are fully functional and will be 
available Applicants should have training in ocean- 
ography and a good perspective on general physi- 
cal ocoanogrephlc modols. 

Send resume and reterences to Professor G. J 
Wassorburg Lunatic Asylum, California Institute ol 
Technology. Pasadena. CA 91 125 
Caltech is an equal oppanuniiy'affirmaiive action 

employer (MFHJ. 

Assistant Professor Department of Goolo- 
OV. University of Vermont. The Geology De- 
partment al ihe University of Vermont 19 recruiting 
tor a tenure track position at the assistant professor 
level lo begin September 1982 Field of specializa- 
tion should complement existing faculty expertise in 
petrology, structure and regional geology. Applica- 
tions are sohcited in. faul not restricted to. geophys- 
ics. igneous petrology geochronology, hydrology-’ 
Pleistocene or economic geology. The successful 
candidate will be expected to develop a research 
program involving both graduate students (M.S.) 
and advanced undergraduates. Applications will be 
accepted unui December igsi . 

Cand dates should sand resume and arrange for 
three tellers of reference to be sent to: 

Dr John C. Drake 
Acting Chairman 
Department ot Geology 
University of Vermont 
Burlington. VT 05405 

The University of Vermont Is an equal opportuni- 
ty affirmative action employer 


EARTH SCIENCES— | 

The Lamonl-Doherty Geological Ob- 
servatory of Columbia University in- 
vites scientists interested in any field 
of the earth sciences to apply for the 
following fellowships: two postdoctor- 
al fellowships, each awarded for a 
period of one year (extendable to 
two years In special instances) be- 
ginning in September 1982 with a sti- 
pend of $22,500 per annum. Com- 
pleted applications are to be re- 
turned by January 15, 1982. 

Application forms may be obtained 
by writing to the Director, Lamonl- 
Doherty Geological Observatory, Pal- 
isades. New York 10964. Award an- 
nouncements will be made February 
28. 1982 or shortly thereafter. 

The Observatory also welcomes ap- 
plications from candidates for post- 
doctoral research associate positions 
in this discipline. 

Spaae Physios Research Position. Appli- 
cants with background in Interplanetary space, au- 
roral end mognetospherlc research, and'or space 
instrumentation are sought. Successful candidates 
will work with ISEE particle data and/or with auroral 
X-ray imaging research that uses the newly devel- 
oped X-ray cameras. These positions have not 
been filled and are available now. Send your resu- 
me to Professor George K. Parks, Space Sciences, 
Geophysics Program, University of Washington. 
Seams. WA 98195. 

The University Is an equal opportunity employer. 

Senior Faoulty Position! Meteorology. 

Applications and nominations are Invited lor a sen- 
ior faculty position In meteorology, at the University 
of Utah. Eligible applicant will also be considered 
for chairperson of (he department. Candidates must 
possess a Ph.D. In meteorology or a related disci- 
pline. Applicants should have teaching and re- 
search experience and be Interested In participating 
In both the graduate and undergraduate programs. 
Applicants should submit curriculum vitae and 
names of three professional references lo: 

□r. Jan Pa&gle 
Search Committee 
Department of Meteorology 
University ol Utah 
Salt Lake City, Utah 84112 
Deadline for applications November 30, 1981. 
The University of Ulah Is an affirmative action' 
equal opportunity employer. 

Atmospheric Sclantlst/Qroup Haad. Senior 
staff scientist position available immediately at the 
NAic s Arecibo Observatory. The successful appli- 
cant Ail I bB appointed as Head of the Atmospheric 
Scrances Group and will be expected to lead that 
group and to perform Independent reseaich usma 
the Arecibo facilities A Ph.D. degree In atmospher- 
ic or physical sciences or radar engineering and a 
record of solid research accomplishments are re- 
quired Experience with radar studies ol the strato- 
sphere. mesosphere, and Ionosphere or with HF 
modifications ol Ihe ionosphere is desirable. Salary 
open. Please send resume and names ol al least 
three references lo Dr Harold D Craft. Jr.. Acting 
Director, NAIC Observatory. Space Sciences Build- 
ing. Cornell University. Ithaca, New York 1 4853. 
NAIC Cornell University are EOE'AAE. 

California Space Institute, University ol 
California, Santa Barbarai Research posl- . 

1 1 on In Remote Sensing. Basic and applied 
research in some combination of remote sensing oU 
coastal zones, land usaland cover, natural and ag- 
ricultural vegetation, and soil moisture with skills in 
information systems, automated image analysis, 
and quantitative modelling. Wo seek an indepan- 
dent worker with the goal of deepening and widen- 


ing existing work in these areas on this earner 
Ph.D. preferred. Rank and salary commensurate 
with experience. Closing date: November an 1Qfl , 
Submit: resume; a brief account ol research inter 
ests; and names of lhree professional referees h 
Di. David S. Slmonelt, Department of Geoaraohu 
University ol California, Santa Barbara, California 
93106. r 

’ The University of California. Santa Barbara i s 
equal opportunity' Affirmative Action employer' 

SERVICES 

PETROLEUM DEPOSITS. II you are financing 
planning, designing, exploring, drilling, or digging in 
connection with any form ot energy, you need this 
complete, up-locale book about the world s petro- 
leum deposits. Includes production and reserves for 
areas. Hardcover, 6 ■■ 9 Inches, 378 pages. Table 
ol contents, drawings, Index, references. 1874 
$50. Talsch Associates, 120 Thunder Road. Sud- 
bury. MA 01778. 

STUDENT OPPORTUNITIES 

Graduate Study In Spaee Phyaloa and As. 
tronomy. Rica University Is pleased lo offer Fel- 
lowships for entering graduate students m the De- 
partment of Space Physics and Astronomy. Excit- 
ing research Is underway In the llelda ol theoretical 
and experimental epaca plasma physics, magnelo- 
Bpheres ol the earth and planets, atmospheric and 
Ionospheric physics, laboratory studies of Rydberg 
atoms, laser research, space solar power studies, 
and astronomy and astrophysics. 

The fellowships lor first year Btudents presently 
are $4545 laxfree for 9 months, plus tuition, and In- 
volve only 4-6 hours tutoring, grading, or Instruct- 
Ing per week for four semesters. Research assis- 
lanceships for summers and subsequent years Bre 
generally available at $550 per month. Sludents 
with exceptional undergraduate records and GRE 
scores are eligible for an additional $1000 Presi- 
dential Recognition Award. Raises are expected for 
next year. 

Address Inquiries to: Dr. Patricia Relff, Asslstanl 
Chairman. Department of Space Physics and As- 
tronomy, Rice University, 77001 . 

Research Aaslatantshlp in Hie Study ol 
Annual lea Cnvera. Research asslslantshlp(s) 
lor graduate study leading to the M.S. and for 
Ph.D. degrees with emphasis on the study ol ihe 
growth and decay of annual Ice covers may ba 
available. Hydrological, geophysical or engineering 
aspects ol annual ice covers may be topics of re- 
search. Sludents with backgrounds in physics, 
mathematics, hydrology, hydraulics, and engineer- 
ing are desired. For further details, conlacl Profes- 
sor T. E. Osterkamp, Geophysical Instilute. Univer- 
sity of Alaska. Ehrey Bldg., 903 Koyukuk Ave.. 

North, Fairbanks, AK.. 99701 (Tel. 907-479-7540). 

Parmafrost Geophysics Aaalatantships. Re- 
search asslBtantshlps for graduate study leading to 
the M.S. and lor Ph.D. degrees in the area ol per- 
mafrost geophysics may be available Students 
with backgrounds in physics, soil physics, mathe- 
matics, geophyaics, geology or engineering are de- 
sired. Retd work may be required. Possible study 
topics Include virtually all aspects ol permalresi 
geophysics research from detection and mapping 
to phyafeal properties. For more information, con- 
tact Professor T. E. Osterkamp, Geophysical Insti- 
tute, University of Alaska, Elvey Bldg.. 903 Koyu- 
kuk Ave., North, Fairbanks. Alaska. 99701 (Tel. 
907-479-7648). 

Chamloal Oceanography Aealstantahlpa- 

Several research asslBtanlships for graduate stu- 
dents In chemical oceanography are available from 
the School of Oceanography, Oregon State Univer- 
sity. Research topics may cover analytical, descrip- 
tive, Inorganic, organic, physical, geo-, and radlo- 
chemlalry and radloecology. Beginning master's 
students are offered $546 a month plus tuition and 
beginning PhD sludents are offered $684 a month 
plus luftlon. Sludents with undergraduate or gradu- 
ate training In chemistry, chemical engineering, and 
oceanography are encouraged to appty. Additional 
Information may ba obtained from the Student Advi- 
sor (503-764-3504) School of Oceanography, Ore- 
gon State University, Corvallis OR 67331. 



Meetings 


Yosemite Conference on Magnetospheres 

Preliminary abslracls tor Ihe 1982 Yosemite Conference 
emitted Origins ol Plasmas and Electric Fields in the 
Earth's Magnetosphere’ are due October 31. The confer- 
ence Is scheduled lor January 25-29, 1982, at The Ahwah- 
nee in Yosemlle, Cafif. Extended abslracls (four pages 
maximum lenglh. Including figures) are due November 30 

The conference will address Ihe nalure ol plasma 
sources and electric field generators wilhin the magneto- 
sphere. Sources of magnelospherlc plasma will be dis- 
cussed in confexl of the solar wind, plasmasphere, and Ion- 
osphere boundary source regions. In addition, Ihe genera- 
tors of Ihe magneiospheric electric field will be heated in 
two parts: ihe dynamo aspecis of generafing an electee 
frsfd in Ihe solar wind magnetosphere system and Ihe effect 
of tho overall coupling between Ionosphere, plasmasphere 
and magnetosphere on Ihe generators. 

For addiltonal information about tho conference, write ei- 
ther ol the convenors, F. T. Berkoy or J. C. Foster, CASS. 
UMC 34, Ulah Slate University, Logan, UT 84322. Berkey’s 
telephone number Is B01/750-298I; Foster’s Is 801/750- 
2966, 

The conference Is sponsored by ihe Solar Terrestrial Di- 
vision ol NASA, Utah Stale University, and AGU. ffi 

Earthquake Engineering Conference 

The Efghlh World Conference on Earthquake Engineer- ■ 
ing fa scheduled tor July 21-28, 1984, at ihe Fairmont Ho- 
fei in San Francisco, Calif. The conference will be a forum 
for scientists in all fields related to earthquake engineering. . 
Conference topics probably will Include geoscience, civil ;. 
and structural engineering, planning and regulations, and ' . 

, ' ■ ' : ; ' r. . , 



1981 Midwest Meeting 

Plan to Attend 


September 17-18 
Minneapolis, Minnesota 

Radlsson Hotel (Rates: Single $34, Double 

$40, Triple $12.50 per person) 

Special Sessions: 

Thursday • Mantle structure and dynamics 

• Hydrology in the mld-contlnen- 
talU.S. 

Friday • Precambrian crustal evolution 
of the North American continent 

• Sedimentary paleomagnetlsm: 
Geological history from the if - . 
cent to the Precambrian 

• Rock water Interactions: Hydro- 
thermal processes and meta'io 
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Separates 

To Order: The order number can be 
bund at the end of each abstract; use all 
<fcb when ordering. 

Coil: $3-50 for the first article and 
$f.00 for each additional article In the 
same order. Payment must accompany 
order. 

Dtpotlt Account: A minimum of 
$ 10.00 may be placed on deposit with 
AQU for the purchase of separates. If 
funds are on deposit, the cost of the first 
article la only $2.00 and $1.00 for each 
additional article In the same order. 

Separates will be mailed within 3 
weeks of Journal publication or within 10 
days if ordered after the journal has 
appeared. Separates are available for 
purchase for two years from date of 
pubkatlon. 

Copies of English translations of arti- 
cles from Russian translation journals 
are available either In unedited form at 
ihe time of their listing in EOS or In final 
prtaled form when a journal Is published. 
The charge Is $2.00 per Russian page. 

Send your order to; 

American Geophysical Union 
2000 Florida Avenue, N.W. 
Washington, D.C. 20009 


Oceanography 


ft-, Bandiry Uyur and exdrange processes 
ami ram RMttnot dub to ehmjzh wrier 
IIIHC ETTECTS A3 0BSERVTO BY BA1ELLTIE HE 
I3UA1B) H k NIKRKM. KXEL 
f.fc tawed, dr. (Dept, of Qoe nmy p ^i t y . 

*il fcctqnduAUi Sdcol, tentazey, CA 93940) 

U EWt, K. H. Mb and K. H. KnlU 
Dxlnj the vintar wen, lnfrand date froa 
auomloileal utellius meal the outlines ef 
te BAm Buka as cold areas cenfoming to the 
V„7Kiy as outlined by tho 20 ra contour. Tho 
itfert li reverted In sumer when the Banks 
WV u wm arete, distinct from the surround- 
bito^er inter. Satellite axanplaa axe shown 
nla m-dinMlonal mnerlcal nodal Is used to 
l'Uti'rata Ihe eCCact of wind and banparaturs 
d-ros on ocean tapenture and salinity 
RiJtlnj tma the sudden passage of a oold-front 
the ana. It la totsid that such an 
c*t remits In shallow water cooling praduslng 
intact taiparsture fronts and mild salinity 
UT.B. I ncrease d Wild speed undar low tumidity 
adttiM maximises the effect (shallow water 
«unj, note seneln], tenperatun salinity) . 

**»., Green, Paper I C 1 1 B6 


! !!' *4« 4iri lijn ud ciehioa, proceiiti 
imcmi or toimliht mmmxy layer over who 
“™ n 1 WI *I> WAVE niWIL 
J'taier, (Gteyh j ■ i ca I Institute, feeulty nr 
''■■Mi nhoka Calvin it*. Sandal IBO. Japan) E. 
a»ii, I. live! and T. Tub. 

Iirauan nf tbs larbulant air flo* la 
■i "I '"- *“ • »"■ tunnel, under the 

,llrl fceth the wind veve» and the 
. i . 1 l»xe* B*ur thee are deuaiapini. 

>M| laud that (bough Lfaa boundary layer U 
1*U« la that uvar a flat plate la im 
S 1 " 1 ' 11 » l « carries aoea notleaebls 
‘Ifitncii, in particular, in (bn peocaaa of 
„{T, sanitation. Ihe wan velocity 

UHllii nil tba vied Wivaa are aleilir to then 
"II I lilt plata, and bavi a Uialltbnic layer la 
Li IT’! 1 8f ril boundary layer, Ihe velocity 
n I!. *!,i! . though tba fora Is 

Ully dlf fartat !m tbit well known for aflat 
111 fntaniLtiaa liPF*. 

uuT. fe wind wavea. a radon of 

*« l « "1 Ut»HJW relate eorraa F Mdins 
M. i" lth “ ,e '«»•»■ Values of Uy era 7J 

I.,,,: *■ friction valectty datarainad by the 
2" «Wt pndi. eathod. tfc. U T in the 

"J layar incrtila with davalopwant of the 


boundary layar. Tfan power spectra or U and W 
have pronounced naiina al tbs frequency of th, 

consonant * H “' 0¥,r * »>«•■ «‘Ve Induced 
cenpsniotB support little Reynolds atrnaa ovtnt in 
tba phase dlf (.rente ol M* batveen U lrd'w 

lnt«™t« n '[;' ° l ,arW “ 

U?!, " ■ r y " cur ,l »l"4uard or laaw.id 
rMoLt^n".^ indicating their clo.e 

fhS V l! d “‘ v "- ThBf ■“ "> 

the ajact loo and Iha neap phi, at of the bunting 
Ph.nn.ans ova, , anno Lb wall. (Turhulont boundary 
laynr. Hind waves. Hind wave tunnel , Burning) 

Set. Rap. tthofcu Oolv., Sat. i (Tflhnlu Qropbyi. 
Jnurn.), Vol. IB, |lo, 1, |?g[ r ’ 

*710 Oiawlcal oceanography 

DISTRUUTKHI OP HYDROntBRXaL NUOARESE OYER TEE 

JUAB .PE PDC* RIBGE 

C. l. lonaa, H.P. Jahoaon, and J.E. Delaniy (Oapt. 
of demography, Uni vi rally nf Vinhjn|ton, 

Saatrla, Hsahlngton 9BL95) 

Sottoa witara Iron Hyn hydrographic aratlona, 
apacad equally along a SOD-ba aactlon or Lha Juan 
da FUcb Ridge north nr tha Stance Fracture Zone, 
contain nnonaloutly high concant rations of Total 
Dlaaolvabla Kaaganaae (TDK). The two bctton-aoit 
bottlaa fros each hydrocaat (i-lQQ to 300 a above 
hot toa) range fron 8.3 to 108,9 nsl kg -1 with a 
oidlan value or 1Z.0 nanl kg - *. ThLa aadlan la 
nearly a factor of 10 higher thin stellar nasr- 
bottoa as spies obtained fros two orr-axls loca- 
ttona. Analogy to work on tha Eaat Pacific llu 
lapliaa that hydrnthamal activity along th* 
ridge axis Is contributing substantially to tbs 
magical a content of tho water colima in thla 
portion of tbe porthaaacnrn Pacific. 

Caophy*. Res. Lett., Paper 1 LI 074 

HI) Ciroulitlcc 

H ESTIMATE V IB30LUTE OEOSIRQHIC VEL0C1TT PROM 
THE ECUS ITT FIELD Ol THE EORTHCHTEM MCTFIC 
OCEAN 

D. Coat* (Ssrlpps Initituliun or Osaincgraphy, Ln 
Jolla, Calir., 920931 

A pair of hydrograph Lo Motion* 11S°N, I5S°H> 
war* mil ye ad to compute abaci ut a valonlty by 
using * variation or Ui* taohnlqua advwuid by 
3waa*l and Sahott (1977). Abiolut* valoalty |i 
datarainad fron in Integrated fora of tha poten- 
tial vortloLty aquation by a technique lugfailad 
by Davis (19781. Thla study It the rirat applica- 
tion or this technique teal all ova a didst eos- 
pariaon between Iha inoartalnty In aatlnitlng a 
Month density Ilald and tha auunt or labalaeot 
In tha ay ate s or modal equations. Baoauii tha 
mount or InoompatlnlUty (Inbalanua) ln tha aya- 
ten of tquitlona la far anal ter than la al Loved 
br tha unaartalnty ln dartnlng Uia moth Held, 
the modal aquation il coni! dared ndaquato for 
tMa aat of date. Below WO a, tha nairly cm- 
stent ronel laopyonal alopa Indicate! that poten- 
tial vcrtlelty la tail fora on licpyocal aurfaeta. 
Sinai the mthod depends an resolving flow direc- 
tions from th* Inter Motion of liopyamln and 
surfaces of constent potential vorllolty, tha 
absolute velocity IS Indeterminate In this 
ration. The modal equation does, however, con- 
strain the structure or the earldlonel danatty 
field and raqulres a polaward ahlfl In the lati- 
tude at uhlan xuoaeaslvely daepar 1 Jo pyemia 
reach Uialr aailain depth. Ihe fact that this 
poleward translation can ba pridlotad ovar 
several dairies of latitude suigaats potential 
vart laity 11 uni Toro over ■ lubstantlil portion 
of tha North Paairic aubtroploil gyre. Thla pole- 
ward translation of the danatty field la an 
aspect of subtropical density flalda. In genaral , 
and Maura In conjunction with a translation In 
Uie field of geopolantlal anomaly. It Is 
directly related bo the aurvature In tha daep 
portion of the beta spiral, theta spiral) 

J. Deophys. Rea., fireen. Piper ICIWl 


I’ll k'lrculacioo 

kic-lt.vil iMai.'Sroy- AT the c.-.-.i 1TCHTAL SnflT 
I WE 

i. belch ivirqinlo miuigU' or Har>nv Selene, 
■-.loucoacor Koine, vi rai nil 7 3067 1 
Obaarvationa act ova the conn nonce 1 sholt cl(- 
ahoro fron Now JOrar, In lato uncr. HW. 
ahow an iniruaiCA ot aalino water at inc nid- 
Jcvol of the water colunn acrosa tho ar.vlf ctiv 
front, which acpowra In dcnallv only aa ar. otl- 
ahoro thlckanlnq of the pycnocllne. Tnla intomai 
density Maid produces horliOAial proasuro 
qrsdient lama within tha pycnocilno In ihr of— 
Ihoro direction. Tnoae lorcaa. In tna liroanaod 
o.]ustlon o! rot Ion with a constant oddv vlacoalty. 
drive a circulation which reaertrloa a double 
Elman spiral for InLornal preaauro vertical dia- 
trlbutlona which ara thin with rnapact to tna 
EJuan depth. For inlet pceaaurn distrltui lona. The 
circulation la qooatropnic. The rwmultlny flow 
pattern haa no net erosa abnlf tranap.ort. ror 
the continental eh* 1 1 adqa In tho wanplv, a 
northward qaoatrochlo nld-leval Jot Is predicted 
by the theory. Ehman depth, and thus the 
vertical cooEIU-lont Of eddy vlacoalty. Can te 
dec a mined Iron hydroqraphlc data daaerlblni an 
Intrusion. (Shelf edie front, inttualena. 

dyconicsl . 

I Cenphya. Pal., r rMn. Papar ICIIJI 
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4765 Builaca vivas, tldam, aod aca laial 
EXnilKBfUL BITOT OX STOIB UfTERACTIOB BETVEEH 
USDLU »TES *70 HUD HHES— II 
I, Taal (Oaophyaleal IfllLltuta, Facultj of 
Be leer a. TSboku Dal unity, Sandal 960 , Japan) 

K. Baud, H. Tokuds asd 1. fob* 

Experlatats on oaolutlaa of a inn Hold, wbao 
tha wind blowa o*ar a Lea to of oachaolcally 
lararatad rajolar wan, ban baao pit f crowd lo a 
vlad -van tuana). Abobr (nr stain el tha 
evolution already daacilbsd lo tba pracadln* 
paper (Baurl at al., 19*1), tha paaiaRo (ra tha 
(Irat to tba second suits, wharf attenuation of 
local vlad and alailUMcaa |rovth of 

Tsyalar Mass basin to taka pUca, bia been 
loeaatlgatad In detail. Statist leal Innatlga- 
tlon using indlal dual -warm aoalyila lacbnlquaa la 
aida. iaalyaaa ualag tha pbaaa (location of wind 
wan craat on regular vara) -frequency (al wind 
wavs) diagram abow a clear ayataaatlc landiocy 
auggaatlDg tha existence of noallBiar lnteratrlooa 
ba twain vlad vava coapoant and regular wave 
ceaponaat In tha aacogd alag*. CsM atudlaa of 
tracing anlolloa of local vlad wavea with raspecc 
to tha pbaaa ol eo-aa|itlog raguter ma auggaai 
that tbe strong locarartion occurs aaong tba 
ragular aata aod ma or two craata or local wind 
vava a I or (tad neat tba cnat or tha regular wave. 
(Uttar vivas, wind versa, wind -wave tmaal, 
neniioaer iBieraetlon) . 

Scl. «ep. rtbebu Vetv., Rat. S (TMuko Beophya. 
Jouro.), VBl. », Vb. 2 . 1111 


Particles and Flelda— 
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S71S Trapped particle! 

niClVKIW AND HOWIIKD IT UUCCTIC PARTICLES AT 
SYKCHWWIfl 0IB1T ON JltT 79. 1977 
0. N. Baker floa Alaaoa Rational laboretery. Let 
Alernu. M STIRS), I. A. mu, *. NILkan, P. I. 
Hlgble. *■ *■ Kaye, R. 0. KlveleoA, T. I. HHti, 
V. StUdatenii, 6. J. Unity, P. H, Solth, And A. I. 
Vaapali 

Tn the twelve baurl follMlng e worldwide iter* 
sudden eominaeainl it 0DZT 1IT an 29 July, there 
via ■ itrlea of at leeil four Mgaatoepberlo Hit- 
,toiwi the last arid largest or which exhibited n 
aipanilen phaia onaat at '1200 ITT. tela tram ala 
spacecraft In three geatral local llaa grouptngA 
(0300. 0700, «ld 1300 LT) vara u Mined »d venter 
■■gaetia field deta aid eneraetle eleetrao mi Len 
date Urea -r >5 Net to > * «*» were aaploied. Taw 
pe-loary types of atudlaa were carried ouli 
(I) Tlaleg lad aorphologj of qaergetke partlala 
In) cot lone l 12) Verljtlw of particle phut apace 
deniitiii, rtw I p'72a» using local aagaetio 
rivld md pArtlele nut ditai (3) Keaewaaenl of 
tomdary Motion a ualng high-energy Ion grid lent 
enisolropleij «id <*! Adlsbatia eodellng which 
iHlidid injection, largi-Male eeovectlon, core- 
let lea. «d gradient dr Ilia. Xqr tha 1200 OT aub- 
aiote. It 11 Basel vd ad that there wei a wbatH- 
tial n*« dropout In s bread J color caar Log*) 
aUSlgti die to a large seal* tomdary aoilm 
followed by ■. recovery to e pradrojout toonguri- 
tios. There were than several Mbs* quint injec- 
tion 1 v*rjte with diitlnel oseata ieitesdlng as Tar 
nature U 0300 1 , 1 ) (or iftloh loo aHaotropy 
- infernal Ion auggaate u Invprd art loo or partial** 
tyea ootAlde of yeoetetioniry orbit. Particle 
■drift Inrorwellon. riiqek* thet tb*«a . partlolea 
drirud ail qyth ally ocaplately arsuvl the earth. 


It la also coneludad fron tba ghau apa:t denalty 
atudlaa Lhat "Eraih* particles with oagneiic 
acaarta up to at lasel aavaral htndrad HaV/gauae 
■era lajaotad near gaeatatlcniry orbit. Iha prea- 
anL adlabatle convection aode) can aaplaln the 
observed tnjaellcn of large aagnella oeaent 
partlolea ir<a the plena ahtat in to aynenronoua 
orbit although phyalaal alaaanta of the rornat 
■o da) oust be altered inewTiat. 

J. Ccophys. lei,, glue. Paper I Allis 


S780 Wan Propegatlon 

PBESRVED SIGNAIUttS OF 10N FU1 M0ULATIWS 08- 
SEJYtD BY A1S-6 

S-Y Su (Lockhaed Engineering gad Hinijwat 
Sorvlcei Co. , Ik., Kenton, Tf 77058] A. Xonrgdl 
end T. A. Fritz 


lion ws Moray dependant) tho higher lhe 
rgy, tho ihorur im duration of tha 
lion. Wo conclude that the fltu mdule- 


On August 13, 1974 U« ATS -6 LOU tmtnnnt In 

B istatiOMry orbit ohiarvad oicl nation a rev 
un After local uldaight in thi fliuot of lent 
fro* 24 let to ISO kit (five chianoH) which hid 
throe striking chiMcterlitlcii First ■ th* 
tuning tlm of tha oidllitlMi wen obierved 
to ho different In dlffnront energy cMntwli. 

Iha Modulation mi UHlally obi erred In the high 
energy chamoli ead detected prog rei lively leter 
tn lhe lower tnorgy ehinnalt, Second, the oicll* 
letlon frequency v»t higher for U* highoet 
energy lent end dec reeled with the Ion energy) 
the Multiple frequencies a pool red to be discrete 
and hiiMontcglly rallied. Third, the duration of 
oscillation w«s energy dependent) the higher the 
Ion energy, tha ihorur the duration of the 
0 sell let Ion. We conclude that Uw flux Modula- 
tions did net start la the region where they 
were observed hut were actually the. presumed 
btgnaturet drifting tn longitude ef flax Modula- 
tions rotul ting fro* ware- particle resonant 
interact! one which occurred at tn etrtler tlm In 
a region east of ATS-f probably Associated with 
the onset sf a lubnom. Although Mu* oscilla- 
tions or (hi 1 kind ere Mldoa observed, the 
drifting lone ere apparently capable ef praseri- 
ing tha Signatures of the flux Modulation after 
they leave the Interaction region. The Inter- 
action region hit boon found lo cover a wide 
eiggnttotphorlc local tin. lector fro* rear 
■tonight through the aoon nerldlen, to the late 
■Orfl trig hours, 

J. Coaphyi. til., Blue, Paper 14)1*1 


SIM Have propagation 

LEAIY tons SUPPORT IB RT A SQCAM VI XX drSH wire 

sasDco JuwriMrt Abort a reactive surface 
A. M. Surboe* (Csmiro da Aaalisa « fuemw eni ii 1 
da Mult, Coop Ism [ntirdlfrlpllnar, tnltltuM 
Superior Tacnfco, Av. lovisco Pals, 1096 Idaho* 
Cods*. Portugal), A.P. dos Santos aod J.Mnanirr 
Tba nodal equal ioa of a square bpodad wsh of 
(bis imdutilng virts osar a reset lv« plane is 
dsrLavd aod solved iwnerfcpllp by « trchnlq* 
uhith yialdi si) lb* roots wfthln ) si van imIvk 
ol the transvsisa wave ouwbar ptaoa. Pfaasr - - 
vslodsy sod sttrnualion constant pf tha lowovt 
order ltd, vara soda. la obtalswd mu a fiinccidn -. 
al aeah paraotiara, surraee iopadshn of the • 
rractiva plana, froqsnrp and direction ol - 
propssat (nil. Sowa I*|turre of the radlnlioa 
fharjfterlut tea nf this ittulturr era- oral Idm i. . 
(Vire Mih, irartlv* ear Car a) leaky, waves] . 

Pad. Ncl-.,. Paper (Nubl . . , 




